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A hybrid calibration method for CBCT imaging system

BORIRT:  2013-09-12 fyjs e ). 2013-11-08

DO,

TR HEEAGT SRR Z AR iR R b REE S IITE

Wi 2% 4kt 17 : Cone-beam computed tomography Imaging system Calibration Accuracy Usability

S 5 E ARG (61008119)

(& HLpL E-mail
PR L T BT b fr A e, Lt 200093
=2 L TP T b fr e, it 200093 yanshiju@usst.edu.cn

4 P A 148
AT 2
o S 2

Hit g —FiRAHERCT (CBCT) Wifg R gthnst ik, LMERCBCT R R SHbR e R, FEMIAT S0 O BEAL 5 NERAR NS h P IR B PR . 73 1 CBCT g
BAGEMIE R, T CHEA R A FE T b B e/ INEf a2 6 A s 15 LR BESS UG PP TR AR 2 TR (KL G R, SR IR IR AR bR e Jr ik ebre L B TCBCT i R
g, SREAANBERE AT B G I UG T % ANERBUE I BU0 AR, B LR i ST e S8 3N B ABALIEAT AR R, R Tk g 2801 FDK S 047 3D &
o Hi R RIS AVEN T IR RS UO MR RS = BRI E A EEZDMEm . it M HE IR AL S B S BONR R, HIRE T AU B e N ERAH RS
T2 R B S e A M K P PR

eSS

Objective To establish ahybrid calibration method for CBCT (cone-beam CT) imaging system, in order to improve calibration accuracy of CBCT imaging system, and to break the restriction of existing
agorithm that positions of the balls (in the calibration model) relative to mid-plane must be known. Methods A coordinate system was established for CBCT imaging system. The geometric relationship
between spatia coordinates of a sphere center and the corresponding projection coordinates in the imaging plane was derived for different X-ray beam rotation angles. A hybrid calibration approach of
analytical and iterative methods was proposed. A calibration model was placed in the CBCT imaging system, and a sequence of projection images were acquired. The projection images were then processed
to extract centroid coordinates of the sphere shadows. The calibration parameters were then computed with the hybrid calibration approach on the basis of centroid coordinates. Through FDK agorithm,
the calibration parameters were used to reconstruct a 3D model of rat specimen based on the projection images. Results The proposed hybrid approach was proved accurate for calibrating imaging
parameter D. Calibration parameter R was not influenced by D directly. The ball rotational radius resulted in anegligible effect on calibration accuracy. The knowledge of spheres spatia positions relative
to the mid-plane was no more necessary. Conclusion The proposed hybrid approach can be used to enhance accuracy of some certain calibration parameters. Besides, the approach overcomes the
limitation of the existing algorithm if the positions of calibration spheres relative to the mid-plane are known beforehand and the calibration accuracy subject to spheres rotational radii.
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